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0. FOREWORD 

0.1 This Indian Standard ( Second Revision ) was adopted by the 
Indian Standards Institution on 26 February 1986, after the draft fina- 
lized by the Dye Intermediates Sectional Committee had been approved 
by the Petroleum, Coal and Related Products Division Council. 

0.2 This standard was first issued in 1964 and revised in 1973. Sulphanilic 
acid is an important organic intermediate used in organic synthesis and 
in the production of quinone. It is also widely used in the manufacture 
of variety of dyes and drugs. The dyestuff industry has made further 
progress in the recent past and on the basis of the latest development in 
the industry the Committee decided to undertake the second revision of 
this standard in order to cater to quality of the product presently 
available. 

0.3 In the present version the requirements of assay and aniline have 
been revised. The limits of impurities such as orthanilic acid, metanilic 
acid, and anilJne-2, 5-disulphonic acid has been stipulated. Paper 
chromatographic test method has been introduced to assess these 
impurities. 

0.4 Sulphanilic acid is represented by the following structural formula: 



HO3S 



[ /)-amino-benzene-5ulphonic acid*; l-amino-benzene-4-sulphonic 
acid* ] 

Molecular mass 173'2 




*These names are approved by the International Union of Pure and Applied 
Chemistry. 
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0.5 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accor- 
dance with IS : 2-1960*. The number of significant places retained in 
the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of 
sampling and test for sulphanilic acid, technical. 

2. REQtiIREMENTS 

2.1 Description — The material shall be in the form of grey paste or 
powder free from visible impurities. 

2.2 The material shall also comply with the requirements given in 
Table 1. 

TABLE 1 REQUIREMENTS FOR SULPHANILIC ACID, TECHNICAL 

Sl Ghakactbkistic 

No. 

(1) (2) 

i) Aniline content, percent by mass, 
Alax 

ii) Assay content ( exclusive of ani- 
line ), percent by mass, Min 

iii) Matter insoluble in sodium carbo- 
nate solution, percent by mass, 
Alax 

iv) Ash content, percent by mass. 
Max 

v) Orthanilic acid, metanilic acid 
and aniline 2, 5-disulphonic 
acid, percent by mass, Alax 

*On drv basis. 



Requirement* 


Method of Test 
( Ref to Gl No. 
IN Appendix A ) 


(3) 


(4) 


0-5 


A-2 


97-5 


A-3 


1-0 


A-4 


1-0 


A-5 


1-0 


A-6 



3. PACKING AND MARKING 

3.1 Packing — The material shall be packed in suitable containers like 
jute bags or drums conforming to IS : 2552-1 979t lined with polyethylene 
film. 



♦Rules for rounding off numerical values ( revised ). 

tSpecification for steel drums ( galvanized and ungalvanized ) ( second revision ). 
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3.2 Marking — Each container shall be securely closed and shall bear 
legibly and indelibly the following information: 

a) Name of the material; 

b) Name of the manufacturer; 

c) Batch number; 

d) Tare, net and gross mass; and 

e) Recognized trade mark; if any. 

3.2*1 The containers may also be marked with the IS I Certification 
Mark. 

Note — The use of the IS I Certification Mark is governed by the provisions of 
the Indian Standards Institution ( Certification Marks ) Act and the Rules and 
Regulations made thereunder. The ISI Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with the 
requirements of thfit standard under a well-defined system of inspection, testing and 
quality control which is devised and supervised by ISI and operated by the producer. 
ISI marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
use of the ISI Certification Mark may be granted to manufacturers or processors, 
may be obtained from the Indian Standards Institution. 

4. SAMPLING 

4.1 Preparation of Test Samples — The method of preparing 
representative samples of the material shall be as prescribed in 3 of 
IS : 5299-1969*. 

4.2 Number of Tests 

4.2.1 Each individual sample shall be tested for assay. 

4.2.2 Test for the determination of the remaining characteristics, 
namely, aniline content, matter insoluble in sodium carbonate solution, 
ash and orthanllic acid, metanilic acid and aniline-2'5-disulphonic acid 
content shall be conducted on the composite sample. 

4.3 Criteria for Conformity 

4.3.1 For Individual Samples — The lot shall be declared as conforming 
to the requirement of assay, if each of the individual test results satisfies 
the relevant requirement given in Table 1. 

4.3.2 For Composite Samples — For declaring the conformity of the lot 
to the requirements of all other characteristics tested on the composite 
sample ( see 4.2.2 ), the test results for each of the characteristics shall 
satisfy the relevant requirements given in Table 1. 

♦Methods of sampling and test for dye intermediates. 
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5. TEST METHODS 

5.1 Tests shall be carried out according to the method prescribed in 
Appendix A^ as indicated in col 4 of Table 1. 

5.2 Q,uality of Reagents — Unless specified otherwise, pure chemicals 
and distilled water ( see IS : 1070-1977* ) shall be employed in tests. 

Note — 'Pure chemicals' shall mean chemicals that do not contain impurities 
which affect the results of analysis. 



APPENDIX A 

( Clause 2.2 and Table 1 ) 
METHODS OF TESTS FOR SULPHANILIC ACID, TECHNICAL 
A-1. PREPARED SAMPLE 

A-1.1 Mix the sample well by rotating the bottle several times and 
transfer a portion immediately into a wide-mouthed bottle and stopper 
it. Do not expose the sample to an atmosphere containing acid or alka- 
line fumes. Dry the sample at 105''G to constant mass and use this 
prepared sample for tests. 

A-2. DETERMINATION OF ANILINE CONTENT 

A>2.0 General — Two methods have been prescribed for determination 
of aniline in sulphaniiic acid, namely, bromide bromate titration method 
and the thin layer chromatographic method. The titration method 
( A-2.1 ) shall be employed in case of dispute and the chromatographic 
method ( A-2.2 ) shall be employed for routine analysis. 

A-2.1 Bromide Bromate Titration Method 

A-2.1.0 Outline of the Method — An accurately weighed quantity of the 
material is dissolved in alkaline solution and aniline is distilled off into 
dilute hydrochloric acid. The distillate containing the aniline is titrated 
with previously standardized bromide bromate solution, according to the 
following reaction: 

NaBrOg + 5 NaBr + 6 HCl -^ 3 Bra + 6 NaCl + 3 H2O 

C6H5NH2 -f 3 Bra ( aniline ) -> C6H4NBr3 + 3 HBr 



♦Specification for water for general laboratory use ( second revision ). 

6 
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A.-2.1.1 Apparatus 

A-2.1.1.1 Distillation flask — 2-litre capacity. 

A-2.1.1.2 Condenser — of not less than 45 cm length. 
A-2.1.2 Reagents 

A-2.1.2.1 Sodium hydroxide solution — approximately 20 percent ( mjv ). 

A-2. 1.2.2 Concentrated hydrochloric acid — conforming to IS : 265- 
1976*. 

A-2.1.2.3 Sodium thiosulphate solution — approximately O'l N. 

A-2.1.2.4 Standard bromide br ornate solution — 0*1 N. Dissolve 10 g 
of sodium bromide and 2"5 g of sodium bromate in 1 000 ml water. 
Pipette out 100 ml aliquot from the above solution in a 1 000-ml iodine 
flask. Add 100 ml of water, 5 g of potassium iodide and shake to 
dissolve. Then add 15 ml of concentrated hydrochloric acid rapidly and 
stopper the flask. Shake vigorously. Allow to stand for 5 mmutes. 
Titrate with the standard sodium thiosulphate solution using 2 ml starch 
solution as an indicator. Disappearance of blue colour indicates end 
point. Calculate the normality of bromide-bromate solution as follows: 

Titre reading y Normality of sodium thiosulphate solution 

Note — Same solution shall not be used after three months. 

A-2.1.2.5 Starch and potassium iodide test paper 

A-2.1.3 Procedure — Place 17 g of the prepared sample accurately weighed 
in a 2-litre distillation flask. Add to it 45 ml of sodium hydroxide 
solution to dissolve and then dilute with water to a volume of 400 ml. 
Add 3 or 4 glass beads. The solution shall be alkaline to phenolphtha- 
lein. Connect the side arm of the distillation flask with the condenser. 
Distil until free from aniline when tested as follows; 

Collect about 50 ml distillate in a 500-ml conical flask containing 
50 ml of 1:1 hydrochloric acid solution. Titrate at room tempera- 
ture with standard bromide-bromate solution. Test the solution by 
spotting on starch and potassium iodide papers. The end point is 
marked when an immediate faint blue ring appears which can be 
obtained repeatedly during a period of 5 minutes without further 
addition of bromide-bromate solution. 

Repeat the process of collecting the distillate in 50 ml lots and titrating 
as above till not more than 2 to 3 drops of bromide-bromate solution are 
required. 



^Specification for hydrochloric acid ( second revision ). 
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A-2*1.4 Calculation 

r X JV* X 1*55 
Aniline content, percent by mass = jr^ 

where 

V = volume in milHlitres of standard bromide-bromate 
solution used, 

jV ■= normality of bromide-bromate solution, and 
M = mass in grams of the material taken for the test. 

A-2.2 Chromatographic Method 

A-2.2.0 Outline of the Method — Aniline content is estimated by 
ascending type thin layer chromatographic separation on silica gel plate. 

A-2.2. 1 Apparatus 

A-2.2.1.1 Chromatographic chamber — 22 X 10 X 22 cm. 

A-2.2.1.2 Micropipette — 10 /xl capacity. 

A-2.2.1.3 Thin layer chromatographic glass plare — 20 X 20 cm. 

A-2.2.1.4 Adjustable thin plate applicator 

A-2.2.1.5 Chromatographic spray bottle 

A-2.2.1.6 Oven — with a thermo regulator. 

A-2.2.2 Regents 

A-2.2.2.1 Solution of aniline — 0*01 percent in methanol on 100 percent 
basis. 

A-2.2.2.2 Eluent — Benzene : Chloroform 95:5 ( vjv ). 

A-2.2.2.3 Sodium nitrite solution — 1 N. 

A-2.2.2.4 Hydrochloric acid — 1 N. 

A-2.2.2.5 Spray reagent — 01 percent H-Acid solution in 1 N caustic 
soda solution. 

A-2.2.2.6 Silica-gel G — Neutral. 

A-2.2.3 Procedure 

A-2.2.3.1 Preparation of chromatographic plate — Mix 50 g of neutral 
silica-gel with 85 to 90 ml of water for three minutes. Then by means 
of the applicator, coat the plate with silica gel layer of thickness not 
exceeding 0*25 mm and place it in the oven maintained at 1 lO^C for 90 

8 
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minutes. By means of a needle, mark a thin line widthvvise on all plates 
at about 3 cm from the upper edge. Also remove a band of about 5 mm 
width silica gel from either of the lateral sides of each plate. 

A-2.2.3.2 Preparation of the sample solution — Homogenize the sample 
for a few minutes and weigh by means of an weighing bottle I'O g of 
the material and transfer to a 50-ml volumetric flask. Dissolve in 
methanol with the help of ammonia solution on ( 1:1 ) and make up the 
solution to the mark by adding additional quantity of methanol. 

A- 2.2-3.3 Chromatographic Separation — Pipette out 10 (jA of the sample 
solution { A-2.2.3.2 ) and 10 )«1 of the referee solution ( A-2.2.2.1 ) in the 
form of a uniform line on the plate at a distance of 3 cm from the 
bottom edge. After complete evaporation of the solvent place the plate 
in the chromatographic chamber and allow the eluent ( A-2.2.2.2 ) in the 
chamber to migrate for about 120 minutes. When it reaches the upper 
line of the plate remove the plate and let it dry in air for at least 
30 minutes. Dry the plate completely, diazotize in nirous fumest 
[ 1 N NaNOa + 1 N HCI, ( 1:2 ) [vjv )] and couple with reagent 
( A-2.2.2.5 ) by spraying. Let the plate stand for at least 15 minutes. A 
zone of colour characteristic to aniline appears as under: 

Substance -^ow Rf Colour 

Aniline I 0-30 Pink 

A-2.2.4 Evaluation — By visual comparison the spot corresponding to 
aniline shall have equal or less intensity than that of the reference sample 
corresponding to 0"5 percent of aniline. 

A-3. DETERMINATION OF AMINE CONTENT ( EXCLUSIVE 
OF ANILINE ) 

A-3.1 Determine the total amine content in accordance with the method 
prescribed in 12.1 of IS : 5299-1969*. 

A-3.2 Reporting — The total amine content determined shall be 
corrected for the amount of aniline ( determined under A-2 ) and 
expressed as amine content. 

A-3.3 Calculation 

Amine content ( excluding aniline ), percent by 173'9 v R 

mass on dry basis ( molecular /mass 173'2 ) = ^ — 

93" li 

where 

A — total amine content ( inclusive of amine ), percent by 

mass, on molecular mass 173*2; and 
B = aniline content, percent by mass on molecular mass 

9312. 



•Methods of sampling and tests for dye intermediates. 
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A-4. MATTER INSOLUBLE IN SODIUM CARBONATE 
SOLUTION 

A-4.1 Determine matter insoluble in sodium carbonate solution in 
accordance with 10.2 of IS : 5299-1969*. 

A-5. ASH CONTENT 

A-5.1 Determine ash content in accordance with 11.1 of IS : 5299-1969*- 

A-6. DETERMINATION OF ORTHANILIC ACID, METANILIC 
ACID, SULPHANILIC ACID AND ANILINE — 2, 5-DISUL- 
PHONIC ACID 

A-6.0 Outline of the Method — The contents of impurities in 
sulphanilic acid, technical is determined by paper chromatography. 

A-G.! Apparatus 

A-6. 1.1 Paper Chromoto graphic Chamber 

A-6.1.2 Micropipette — of 10 fxX capacity. 
A-6.2 Reagents 

A-6.2.1 Chromatographic Paper — Whatman No. 4 in the form o^ a strip 
of size 25 X 16 cm. 

A-6.2.2 Fluent — Concentrated ammonia/water/n-butanol ( 10:10:90 ). 

A-6.2.3 Ammonia-Water Mixture — 1:1 { vjv ). 

A-6.2.4 Spray Solution — 0"5 percent aqueous solution of American 
Base ( N-1-Naphthylethylenediamine dihydrochloride ). 

A-6.3 Procedure 

A-6.3.1 Weigh accurately 0*5 g of the material and dissolve in 100 ml 
of a mixture of concentrated ammonia and water ( in the proportion of 
1:1 volume). Similarly prepare solutions of the reference sample of 
0"002 5 percent 0*005 percent, 001 percent and 0'015 percent concentra- 
tions. Take the chromatographic paper and mark a start line at a dis- 
tance of 3 cm from any one end of the paper. Spot 10 microlitre each 
of the test solution and reference solutions along the start line at a 
distance of 3 cm from one another. 

A-6.3.2 Saturate the chromatographic chamber with the eluent by 
placing a trough containing the eluent at the bottom of the closed 
chamber. Suspend the chromatographic strip in the chamber in such 



•Methods of sampling and tests for dye intermediates. 
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a manner that the spotted end of the paper strip just dips into the trough 
containing the eluent. The eluent will travel upwards along the strip. 
Allow it to develop in this manner for 2 h during which time the solvent 
front travels approximately 20 cm past the start line. Remove the strip 
from the chamber, dry it in air, 

Diazotize with nitrous fumes and spray with spray solution ( A-6.2.4 ). 
Following zones of characteristic colours appear; 



Components 


Zone 


Rf Value 


Colour 


Aniline-2, 5-disulphonic 
acid 


I 


02 


Pink 


Sulphanilic acid 


II 


0-15 


Red 


Metanilic acid 


III 


0-19 


Pink 


Orthanilic acid 


AI 


0-38 


Orange 



A-6.4 Reporting 



A c A t T> ^ : :*,. 






to the reference sample. In case, the colour intensity does not come in 
the range of the standard spots of impurity, repeat the whole procedure 
using suitable concentration of various impurities. 
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